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» The sPHENIX experiment (with forward instrumentation).

» Forward Drell-Yan dielectrons: Study how the binding of
nucleons into nuclei affects the sea.

» Transverse single-spin asymmetries for jets and dijets:
Study parton polarization dynamics and search for non-
Abelian effects.
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HADRON CALORIMETER
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EVOLUTION INTO A DAY-1 EIC
DETECTOR
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NUCLEAR PARTON
DISTRIBUTION
FUNCTIONS




Recorded Lumi. Sampled Lumi.
Au+Au 200 GeV 35.0nb™! R0nb !
pT+Au 200 GeV - 0.33pb~!

pT+pT 200 GeV 197 pb~!
pt+pt 510 GeV 488 pb !




HOW DOES THE NUCLEAR
ENVIRONMENT AFFECT THE
DISTRIBUTION OF QUARKS
AND GLUONS AND THEIR
INTERACTIONS IN NUCLEI?
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GLOBAL FITS EXTRACT
NUCLEAR MODIFICATION

— [Dynamic
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DRELL-YAN EVENTS PROBE
SEA ANTIQUARKS IN NUCLEI

large xa of quark small xg of anti-quark
inside proton inside nucleus
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Nt

— all pairs

—— QCD background
J/¥ and ¥

—— Upsilon states

—— Drell Yan

Drell-Yan
: >
dominates

pairs per 0.33pb” p+Au L.
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Measurements with A > 56 (Fe)w
W.Z" pPb Vs =5 TeV: LHC

—— LHCDb CMS/ATLAS f—— ALICE
m VA DIS

o DY (E772, E866) === E906
eA DIS JLab-12 GeV

Fixed-target
Drell-Yan

sPHENIX

perturbative

non-pegtbative




TRANSVERSE
SINGLE-SPIN
ASYMMETRIES




ZGS, ys =4.9 GeV
AGS, s =6.6 GeV
E704, vs =22 GeV
BRAHMS, s = 62.4 GeV
BRAHMS, ys = 200 GeV

2

'




1 stat. band UP QUARK

| - stat. band DOWN QUARK
----- =... A\DY data

Up quark contribution

Down quark contribution

pp —jetX Vs =500 GeV n =325




Anti-k; R=0.7 p_ > 5 GeV/c, n = 1.7-3.3, P=50%, 488 pb"

o Ay alljets
® Ay jets w/z > 0.5 leading h'

® A jetsw/z>0.5Ileading h
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" Torino 2007

" Soffer Bound



10<n <20 —— n* Torino 2007
50<P <7.0
i n* Soffer Bound

— 1 Torino 2007
1" Soffer Bound
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PYTHIAS8 y-jet
SPHENIX Simulation

central-central
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SPHENIX Simulation
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SPHENIX CAN HELP UNLOCK THE ®
FULL POTENTIAL OF AN EIC BY:

* constraining the nuclear anti-
quark (and gluon) PDFs,

* measuring transverse single-
spin asymmetries in hadronic
collisions for tests of universality,

e directly exploring effects from
factorization breaking in
hadronic collisions.
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Multi-year run plan scenario for sSPHENIX

Year | Species | Energy GeV] | Phvs. Wks  Rec. Lum. | Samp. Lum. | Samp. Lom. All-Z
2022 | Au+Au 200 16.0 7 nb™! 8.7 nb™’ 34 nb™
2023 | p+p 200 11.5 — 4% pb™ 267 pb™
2023 | p+Au 200) 11.5 0.33 pb ' 1.46 ph
2024 | Au+Au 200 23.5 14 nh~! 26 nbh™ 88 nb™
2025 p+p 200 23.9 — 149 pbh™! 783 pb
2026 | Au+Au 200 23.5 11 nb™! 18 nb™ 92 nb™
« Guidance from ALD to think in terms of a multi-year run plan

» Consistent with language in DOE CD-0 “mission need” document
* Incorporates updated C-AD guidance now officially documented
 Run plan relates to capabilities of full barrel detector

e Incorporates commissioning time in first year

Minimum bias Au+Au at 15 kHz for |z] < 10 cm:
47 billion (2022) + 96 billion (2024) + 96 billion (2026) = Total 239 billion events

For topics with Level-1 selective trigger (e.g. high pr photons), one can sample within
lzZl < 10 cm a total of 550 billion events. One could consider sampling events over a
wider z-vertex for calorimeter only measurements, 1.5 trillion events.

Presented by D. Morrison to BNL PAC 6/15/2017



